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PREFACE

Tais little book has been prepared for the use of
dairy students, producers and handlers of milk, and
all who make dairying a business. Its purpose is
to present in clear and concise form various business
methods and systems which will help the dairyman
to reap greater profits.

The main effort of every business man is to secure
the largest possible return for every dollar ex-
pended, and it is hard to convince dairy farmers
that in their branch of business, as in any other, an
accurate account of expenditures and receipts must
be kept, in order to determine where profits are
made or losses occur. Simple methods of keeping
these records, accounts, etc., within the scope of
the average dairyman, have been presented and, in
as many instances as possible, the forms and
methods themselves have been used instead of de-
scriptions of them.

No attempt has been made to go into details of
growing crops, as this is not the field of the book.
The work will be found helpful to dairy students,
and may be used as a text book or reference in dairy
schools.

The book has been written largely from the
author’s experience. He desires to acknowledge
special obligations to Prof. Ivan C. Weld, U. S.
Department of Agriculture, and Prof. William A.
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Stocking of Cornell University, for reading the
proof and for valuable criticisms, and to Prof. Ed-
ward H. Webster, Chief of Dairy Division, U. S.
Department of Agriculture, and Dr. E. B. Voorhees,
Director of New Jersey Experiment Stations,
through whose courtesy the writer obtained a num-
ber of valuable illustrations.

Washington, D. C., October 1, 1908.
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THE BUSINESS OF DAIRYING

INTRODUCTION

THE FARMER AS A BUSINESS MAN: HIS
FAILURES AND OPPORTUNITIES

I~ these days of sharp competition, it is necessary
for the dairy farmer to make a close study of his
business if he is to succeed. Like the manufacturer,
he must know exactly what his products cost him
and determine the sources of his profits and
losses. In fact, he should make a business proposi-
tion of the whole farm. We can point to one here
and there who has followed this plan with wonder-
ful success, but the condition of the dairy industry,
as seen on the average farm, points to the need of
better methods and a more definite knowledge of the
business. In no department connected with the
farm is there more need for absolute data than in
the dairy.

Investigations of the financial condition of pro-
gressive and unprogressive dairymen indicate that
there is no business which shows a greater range of
profit than that of dairy farming. There is need of
more careful business methods in the selection and
breeding of dairy cows ; keeping records of the yield
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of milk; the cost of rations, and the fertility ele-
ments added to and taken from the soil. Too much
money is expended by the average dairy farmer for
commercial feeding stuffs, and a large percentage
of the foods for our dairy herds should be grown on
the farm. Many comparatively small farms would
be capable of carrying a large herd if a more inten-
sive system of growing crops were practiced.

Many dairy farmers fail to reap the profits they
should because of an inferior product, due to in-
sanitary conditions. A first-class product is always
in demand at profitable prices. The dairy farmer
should make an effort to establish a reputation for
his dairy and his product: first, by having a good
product, and second, by advertising or in some way
calling the attention of the consumer to it. If his
product is market milk, this object may be accom-
plished by having a reputable veterinarian examine
his cows, a bacteriologist and chemist his product,
and some dairy inspector certify to the sanitary
condition of his stable, dairy house, etc. If his prod-
uct is butter, let him make it the best; have a
butter judge examine and criticize it, and then sell
the butter under his name or brand it so it can
always be identified in the market.

The dairy farmer to-day has abundant oppor-
tunity to practice the most up-to-date business
methods. With the telephone in his house connect-
ing him with all the markets in the nearest city ; the
trolley passing his door; the rural delivery system
for collecting and distributing his mail; improved
roads enabling him to haul heavy loads with the
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least power; and, most important of all, an abun-
dance of literature on all subjects pertaining to his
business, that he can have almost for the asking,
certainly the dairy farmer has every opportunity to
carry on a profitable business. What he needs is
the best knowledge, then the intelligence to apply it.

One of the reasons why dairying is not found
profitable by many is that dairying is made sec-
ondary to other farm work and is not handled in a
business way. With a small number of cows and a
small product to dispose of, the small dairyman does
not and cannot afford to equip his place with the
necessary apparatus for producing a good product.
A dairyman under these circumstances should do
one of two things, either enlarge his dairy work and
conduct it as a business, or give it up altogether and
follow some other line of work. With more strict
laws regarding the methods of producing and hand-
ling milk, and with the increased use of the milk-
ing machine, the tendency in the future will be to
increase the number of large dairies and reduce the
number of small ones.






PART I—THE SOIL

CHAPEPERST

A DEBIT AND CREDIT ACCOUNT WITH
THE SOIL

THE first consideration in dairy farming is nat-
urally the soil. This is an important part of the
dairyman’s capital and perhaps shows the effects of
good business methods more strikingly than any
other branch of his work. It is possible to keep a
debit and credit account with the soil and thus show
the condition of each acre of the farm from the
standpoint of fertility and the amount of the crops
removed from time to time.

We will take one acre of land for an illustration
and this will be considered the same as a bank; that
is, our capital stock will represent the constituents
in the soil, our deposits the fertility elements applied
to the soil, our expenditures the fertility elements
removed from the soil in the crops taken off.

Capital, the soil.—We will consider first our cap-
ital.  'What does our bank contain? We may make
a chemical analysis of the soil, but this will not give
us an accurate value of it, since a part of the plant
food is not available, and some of the power of the
plant to secure that which is available depends upon
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many conditions, such as the proper preparation of
the land, the kind of crops raised, the relative
amounts of the various required constituents and
the amount of moisture present. A chemical anal-
ysis, however, will give us some idea of the compo-
sition and value of our soil. The analyses of soils
made by reliable chemists show that even the poorer
soils have an abundance of plant food for several
crops, while the richer soils in some cases have
sufficient for many years. Since the soil and subsoil
contain such stores of fertility and since such deep-
rooted plants as clovers and alfalfa bring to the sur-
face abundant quantities of nitrogen with some min-
eral matter, and since many fields receive applica-
tions of farm manure from time to time, there must
be some cause tending to restrict production. The
principal causes of low yields of farm crops are
found in imperfect preparation of the soil and poor
tillage. As a result there is a lack of available plant
food and insufficient moisture sometimes during
growth. We need to better appreciate and utilize
nature’s storehouse.

Deposits.—Last year’s plant food will not do for
this year’s any more than last year’s plowing. Grow-
ing crops must have nitrogen, phosphoric acid and
potash as food, which eventually becomes a part of
the natural plant. This fixed in mind, the intelligent
handling of the fertilizing problem becomes a simple
matter. We will regard the soil, then, as a bank in
which the forms of plant food are deposited as in-
comes or fertilizers and drawn out in the form of
salable crops. On the average soil, farm-produced
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manures are used to the best advantage when sup-
plemented with commercial fertilizers containing
available phosphoric acid and potash. Good authori-

 ties recommend that for every ton of stable manure

applied, 50 to 100 pounds of acid phosphate and
25 to 50 pounds of high-grade muriate or sulphate
of potash be used. g
Home mixing of fertilizers.—The farmer should
mix his own fertilizers—that is, he should buy the
separate ingredients and put them together accord-
ing to the formulas desired. In doing this he ?vill
learn what the different forms of plant food are,
what they are valuable for and from what source
they can be obtained. He will become to some ex-
tent an investigator and will of necessity take a
deeper interest in his work. In purchasing the sep-
arate ingredients the object sought should be to
secure as much nitrogen, phosphoric acid and potash
in available form as possible for $1, instead ot'; as
many pounds of fertilizer as possible regardless of
the amount of plant food contained in them. The
quality and cost of home mixtures analyzed by the
experiment stations indicate very clearly the advan-
tage of this method of purchase. When the cost
of plant food purchased in this way is compared
with the average cost of that in the regular brands,
there is frequently shown a saving of 30 per cent.
Expenditures.—The relation of deposits or fer-
tility ingredients to expenditures can perhaps best
be illustrated by a balance sheet from an acre of
land at the New Jersey Agricultural College Farm,
where an exact record of 76 acres was kept by the
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BALANCE SHEET FOR ONE ACRE OF LAND

PLOT 16 3
Record for the Years 1897, 1898, 1899 Dr.
Amount Appiied
Date Manures, Fertllizers, Labor, and Seed Cost | nitro. | Phos-
= phoric | Potash
g Acid
1897, Lbs. | Lbs. | Lbs.
To Fertilizer—
Aprll 75 1bs. ground bone ....... Ll TR gt = 8098 2,97 18.00 |ceuucess
S 75 1bs. murlate of potash.............. ANTOR N, 41.37
L 75 1bs. acld phosphate ......coccvineneen ersiersls 13,11 |es e
To Labor and Seed—
Harrowing, 4 hours....ccoviveveneeeeeed 120
ROIIBE 1 NOME. coi.coiooiisesassnssshss 30
" Cartlng weeds, 1 hoUr..cceveieenreennns 20
Man. 1 hour...... OG0 0 60 23R 50 20
12 1bS. CTiMSON ClOVGL...unverssrnernns ke
IROLENS vk Ve oo ope st ot e s metoodgaolsio ol|. o/ 3 |89 2.97 | 31.11 41.37
: 1898.
To Fertilizer—
June 1 6.7 tONS IMNANULe...ccoeessrsascsceseceses] $10 05 | 42,88 | 44.22 68.34
To Labor and Seed—
#0110 Plowing, 9 hours..........
Y Harvesting, rolling, plantin
12 quarts corn..........
(ol ) Cultivating, 1% hours...........
D) Sowing erimson clover, 1 hour
12 1bs. crimson clover seed...
R ) R B 5 8004 067400 0.0 A0S F 20N IO 42.8% 44.22 68.34
1899,
To Fertllizer—
June 1 6.1 tONS MANUTE....cevrtreannsransenn 40.26
B 20 50 1bs, acid phosphate ................ 101713
CATEAE 25 1bs. ground bone .............eonl.. 6.14 |....
ey 31 25 1bs. muriate of potash.............. ORI reres
To Labor, Seed. ete.—
(0§ 8 Plowing, 5 hours....cceceaereeees $1 50
Harvesting, rolling, etc., 3 hrs. 90 R
= 2.
Planting corn, 1 hour............ $0.30
Sowling fert.,, 1 hour............. 10 2
4
10 gqts. Southern white corn........... 25
July 4-27 Cultivating. 6 hours............. $1 80
12 lbs. crimson clover........... kel e
Oct. 12 Plowing, harvesting, rolling, 10 hrs.| 3 00
2 bu. rye, at 55 cents............. $1 10
Drilllng, 1 hour....... 30
—_— 1 40
Total..ceeeeraiisacennonacnanenneesead $2017 | 39.90 [ 56.57 76,01
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BALANCE SHEET FOR ONE ACRE OF LAND

PLOT 16

Record for the Years 1897, 1898, 1899, 1900, 100L

Cr.‘

Dute Crops Grown
'
,' 1897.
July By corn fodder. at $3.00 per ton...
Eotalys st I
1898.
. June By crimson clover, at $3.50.........
L Aug. By 8.00 tons corn fodder, at $3.00..
Totals: yoess
1899,
' May By crimson clover, at $3.50.........
ilSept. By 16.20 tons corn fodder, at $3.00.

TOLAL: i ot S eI oAs Sroiiberel apatass 44 A%

Amount Removed

Yield |Value Phos-
N l;;'lo- phoric | Potash

- g Acid
Tons| § Lbs. | Lbs. | Lbs,
10.74] 32.22] 58.00{ 32.22; 70.88
10.74| 32 22| 58.00| 32.22| 70.88
11.00{ 38.50( 110.00{ 28.60| 85.80
8.00| 24.00] 43.20| 24.00| 52.80
19,00( 62.50| 153.20| 52.60| 138.60
5.00| 17.50| 50.00; 13.00] 39.00
16.20( 48.60| 87.48 48.60' 109.92
21.20| 66.10{ 137.48 148.92

61.60I
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BALANCE SHEET FOR ONE ACRE OF LAND

(Continued)
PLOT 16
Record for the Years 1900, 1901 Dr.
Amount Applied
Date Manures, Fertilizers, Labor, and Seed Cost | wiiro. | Phos-
“wen | Phoric | Potash
g Acid
1900 Lbs. | Lbs.
To Fertilizer—
May to 100 1bs. muriate of potash.............] $2 10 |.....
Sept. 100 lbs acid phosphate ................ GO 20.383
50 1bs. ground bone ................... 63 1.72 1 12.27
50 1bs. nitrate of soda................. 103 WAOBNIC e viosie B

50 1bs. dried blood .....c..ccuvvvunnnnns 85 7.16 62 leecnecen

“To Labor and Seed—
May 25 Plowing and fitting land, 9 hours.....| 2 70
to

. 6 qts. Stowell’s evergreen corn........ 40

May 28 Planting and sowing fert........ 75

June 19 Cultivating, 2 hoUrS..ccceeveeenerenn..s 60
Sept. 22 Plowing, etc., 9 hours............ §

Y | Sowing fert. and grass seed.. 6

£ | 151bs. Mammouth red clover..........| 180

1
¥ B O e R e s e ot e - o o | 1446 [ 16381 f , 8822 55.16

: 1901.
To Fertilizer—
Feb. f 7.9 tons manure ............. eovecsasss| $11 85 | 50.56 | 52.14 80.58
Aprll 100 1bs. muriate potth ook $2 00
B0 Lol BORE oomih s sbrptindare... 55
e 2 55 1.72 | 12.27 55.16
July 60 Ibs. ground bone ........cocevu.... ot 33 2.06 | 14.72 63.43
To Labor and Seed—
April 2 Plowing, harvesting, drilling, 9 hrs. 27
i) 2 bu. oats..... B3 3T E0TT0 Gat i T $0 6
1% bu. COWDeaS.eevevincernnnnnnnn 129 i
July 9-10 | Harvesting and rolling, 13 hrs.. $3 90
1.15 lbs. mur. potash............ 2 30 )
16 qts. kaffir corn ............... $0 50
3% qts. cowpeas..... 090005030000 b Sl ®
A —_— 3
Sept. 11 Preparing ground, 1t hours.... $3 30
7 lbs. Essex rape........... 70 4 00
Botal..: Aene seeserancces Sfeete s sfo I are e $32 56 54.34 79.13 199.17

Total, 5 years........ocueeueenn..| $89 65 | 156 90 | 244.25 | 440.05
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BALANCE SHEET FOR ONE ACRE OF LAND

PLOT 16
Record for Years 1900, 1901 Cr.
Amount Removed

Date Crops Grown Yield |Value| yoy.., | Phos-
en | Phoric | Potash

g Acid
‘ 1900. Tons| $ Lbs.| Lbs.|{ Lbs.
May By rye fodder, at $3.00.............( 4.10]{ 12.30| 33.62| 21.30] 54.94
Sept. By sweet corn, at $3.00........ ceese.| 5.90 17.70; 31.86| 17.70| 38.94

+ Total.vceereisseereeransenneneeas.| 10,00 30.00( 65.48| 39.00] 93.88

1901,
July 1 | By oats and peas, at $3.50.......... 6.20| 21.70] 50.84] 17.36] 58.28
Sept. 1| By cowpeas and kaffir corn, at $3.50.] 12.20] 42.70] 87.60] 30.38] 125.66

Total.eeieeersanersansecsnncnnsess| 18.40( 14,40 138.44] 47.74] 183.94
Total, 5 years.......oeeus....| 79.34/255.22| 552.60| 233.16] 636.22
Balance ..... BYP oA ot oioo s eofovesss165,57/—395.70( 4-31.26] —196.17

NoTE—The dairyman who wishes to calculate the fertility of his crops is referred
to table in the appendix.
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writer for seven years. The records include the
manures and fertilizers applied to each crop and the
fertility elements removed in the crops. A record
is also shown of the cost of labor and seed, so that it
is an easy matter not only to draw a balance with
reference to the fertility elements, but to show the
cost of producing the crop up to the time of harvest-
ing.

A study of the above account with an acre of
ground for a period of five years shows that fertility
elements were applied amounting to 156.9 pounds
of nitrogen, 244.25 pounds of phosphoric acid, and
440.05 pounds of potash. The fertility elements
removed amounted to 552.6 pounds of nitrogen,
233.16 pounds of phosphoric acid, and 636.22 pounds
of potash. Balancing the account by subtracting the
amount removed from the amount applied we find
that 395.70 pounds more nitrogen has been taken off
in crops than has been applied in manures and
fertilizers. The question arises, where did this
nitrogen come from. It is not very probable that
there was this amount of available reserve nitrogen
in the soil. It is easily explained, however, when
we consider the fact that such crops as crimson
clover, Canada field peas and cowpeas, which were
grown on this plot, take free nitrogen from the air
during growth. It is not surprising, therefore, that
more nitrogen is removed in the crops than was ap-
plied to the soil. Again, referring to the phosphoric
acid, we find that 31.26 pounds more has been
applied than removed in the crop, so that an excess
remains in the soil. Incaseof the potash196.17 pounds
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more were removed than applied in the manures and
fertilizers, so that we have a deficiency of this ele-
ment in the soil.

Future treatment.—Considering all these condi-
tions, how shall this soil be treated the next season?
Taking it for granted that the soil was normal at
the start, we should continue to grow some legumi-
nous crop which will utilize the free nitrogen of the
air and apply only such amounts of nitrogen as are
necessary to give leguminous crops a start and to
properly fertilize grains and such crops as cannot
take free nitrogen from the air. As to phosphoric
acid, the balance shows an excess in the soil and we
will only need to apply about the amount that the
crop naturally requires. With the potash, however,
the balance shows a deficiency in the soil and the
application for the next crop should be a liberal one.

Financial balance.—A nominal value has been
placed on the crops in order to show a financial bal-
ance and to show whether the crops have really been
worth more than the expense incurred in growing
them. Interest, taxes, and insurance are not in-
cluded. The cost of harvesting is also omitted, the
value being assigned to the standing crops.

On this basis we have a balance for the five years
(difference between the cost of production and the
value of the crop) of $165.57 or $33.11 per year.
A fairly good remuneration. It should be stated,
however, that the soil was very ordinary in fertility
and that the year before these records began (1896)
the plot would not produce over one-half ton of hay
to the acre. It may appear to some, also, that the
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value of the crops has been rated a little high, but
they were cut when in prime condition for feeding
and utilized, in some instances, at the season of the
year when no other crops were available.

CHAPTER 1II

THE DAIRY BUSINESS IN RELATION TO
SOIL EXHAUSTION

THE keeping of accurate records of all fertility
_elements applied to the soil in the form of manures
and fertilizers and the amount removed in farm
crops, as we have seen, is an important matter. We
will now look at the subject of the fertility of the
dairy farm from a wider viewpoint; and endeavor to
show that a dairy farm, in selling market milk and
using good business methods in its operations, in-
cluding the feeding of balanced rations and growing
a large percentage of the food stuffs on the farm,
will tend to grow richer instead of poorer in plant
food. The records used for this purpose were kept
by the writer and cover a period of seven years on
a farm having about 76 acres under cultivation and
a herd of 30 to 40 milking cows.

The following tabulation shows the amount of
fertilizing elements contained in the feeds purchased
and in the milk produced by the herd. There is
shown to be a decided gain to the farm in all the
elements of fertility each year. The total gain is
equivalent in nitrogen and phosphoric acid to that
contained respectively in 27.6 tons of nitrate of soda,
29.6 tons of acid phosphate and in potash to that
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A DEBIT AND CREDIT ACCOUNT 17

contained in 2.47 tons high-grade muriate of potash.
It is not affirmed that the constituents contained in
the manure are equal in agricultural value to those
contained in the fertilizers mentioned, or that even
under the best conditons of care and application,
they could not be used by the plants, but, because
the manure contains all the constituents and is well
adapted for most crops, the general farmer is, as a
rule, able to get as good returns from it in propor-
tion to constituents contained as from products con-
taining the same constituents in more available forms.

The tabulation shows, further, that if all the milk
sold from the farm was obtained from foods grown
on the farm, the exhaustion of nitrogen would be in
greater proportion than the mineral elements, and
that when this is the practice it is necessary to apply
nitrogenous fertilizers in order to maintain the fer-
tility. 1f manure is well cared for and used properly,
it is more economical to purchase the nitrogen in
the form of feeding stuffs, whose whole cost is
returned in the increased product resulting from
the use of well-balanced rations.

Business methods in maintaining fertility.—Any
system of farming must result in the removal of
some of the elements of fertility from the soil, but
dairy farming properly conducted results in the
removal of a minimum rather than a maximum of
these elements ; provides for the physical and chemi-
cal character of soils and is constructive rather
than destructive in its effects.

It is the dairy farmer’s business to so utilize his
crops as to remove from the farm only the minimum
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amount of fertility elements in the finished product.
For example, experiments have shown that the out-
go of fertilizing value in different dairy products
from one cow in one year amounts, where butter is
sold to .059, where cream is sold to $1.11; where
cheese is sold to $4.34; and where milk is sold to
$6.68. This does not mean that it is always more
profitable from a fertility standpoint for a dairyman
to sell butter than milk—the price received for these
products must determine which is the most profit-
able. But where milk is sold, the dairyman should
see to it that the fertilizing elements removed from
the farm through this channel are restored either by
the purchase of commercial feeding stuffs to bal-
ance the rations or by direct purchase of manures
or commercial fertilizers. The former method will
usually prove the more profitable, as it serves the
double purpose of feeding the stock and eventually
restoring fertility to the soil.

It has been estimated that the fertility in 100 acres
of virgin soil is worth $10,000; that the wheat crop
would remove from 100 acres in twenty years, $10,-
ooo worth of fertility ; and that a herd of eighteen
cows in twenty years would restore $10,000 worth
of fertility to 100 acres. This herd of cows would
not only support the crops grown to feed them-
selves, but additional fields of twenty acres of corn,
and 14 acres of wheat where milk is sold; 24 acres
of corn and 18 acres of wheat where cheese is sold;
33 acres of corn and 23 acres of wheat where cream
is sold, and 35 acres of corn and 24 acres of wheat
where butter is sold.
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To illustrate further how dairying, properly con-
ducted, will preserve the fertility of the soil, land
on the Pacific Coast reduced to such poverty by the
continual raising of wheat that it produced only
eight or nine bushels to the acre has been so restored
by dairying that it now produces from 2o to 40
bushels and the land has doubled in value. The
same may be said of thousands of acres of land
which have been continuously planted to corn until
it failed to return a profit. Such farmers have had
to return to dairying and the keeping of live stock to
restore the fertility to the soil.

Continuous growing of corn or wheat is like
drawing the principal deposited in the bank until
all is gone, while dairying permits a man to live on
the interest. The use of commercial fertilizers and
the turning under of green crops may be used in
conjunction with dairying for maintaining equilib-
rium in fertility, but the dairy cow will do the work
the cheapest. When the crops grown on the farm
are fed to live stock and the fertilizer resulting is put
back on the land, it is possible to restore to the land
80 to go per cent. of the f{fertilizing elements
that were taken from it. The growing of legu-
minous crops on the farm to be fed to the dairy
cows tends to increase the nitrogen content of the
soil, since these crops deposit more nitrogen in the
soil than is sold in the milk produced by feeding
them. This matter of maintaining soil fertility is
one of the most important agricultural questions in
this country.






PART II—CROPS

CHAPTER 1
INTENSIVE SYSTEM OF CROPPING

THE losses sustained by a dairyman by reason of
scanty pastures during summer droughts are very
great. The dairy herd having once fallen in yield
of milk for any length of time will rarely recover
and return to its normal flow. The dairyman’s
profits are not only reduced but the dealer or con-
sumer to whom he supplies milk or butter is disap-
pointed and there is trouble all along the line. It
is particularly important that the dairyman who
retails his milk have a constant supply from day to
day and from month to month. The usual and ordi-
nary losses and difficulties could largely be over-
come by what is known as the intensive system of
dairy farming or the soiling system. This consists
in feeding farm animals a succession of green forage
crops in the field or stable during the summer period
instead of allowing them to run on pasture.

Soiling is especially adapted to localities where
the value of land is high and pasture areas are
limited. Tt is adapted to steers as well as to dairy
cows. The use of the silo in summer feeding is tak-
ing the place of soiling to some extent, as it is used
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for supplementary feed to scant pastures during
summer droughts.

The production of soiling crops results in inten-
sive methods of farming, as not only large yields
are produced from single crops, but two and some-
times three crops are grown upon an acre the same
season. (See page 37.) This necessitates heavy
applications of manure and fertilizers in order to
maintain the fertility of the soil. Green manuring is
also practiced in connection with soiling to advan-
tage.

Laying out the farm for soiling.—When forage
crops are depended upon entirely as food for the
dairy herd in summer, it is a desirable plan to lay
out the farm on paper in one or two acre plots
(See page 23), decide what crops should be grown,
amount and kind of fertilizer to be applied,
and figure how much forage can be secured from
each acre, allowing for droughts and other unfavor-
able conditions. He can then calculate the number
of cows his farm will carry through the summer.

It may seem, at first, a difficult matter to do this,
but by studying thoroughly the productive capacity
of the farm for a number of years the calculation can
be made almost to a nicety. This calculation can
be made during the winter, when the dairyman is
less busy with the field work. The seed and the
fertilizer need to be ordered, tools put in repair, and
everything made ready for the spring work. It has
been my experience that land devoted entirely to
forage crops will carry three cows per acre for six
months from May 1st to November 1st.
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The dairyman should, as far as possible, select
crops that can be successfully grown on his farm
and should avoid those which might contribute an
undesirable flavor to his dairy products, as, for
example: rape, turnips, etc.

Partial soiling.—This consists in feeding forage
crops supplementary to pasturage or to other foods
at a time when pastures furnish an insufficient sup-
ply. The system is a common practice with many
farmers and aids very materially in keeping the
milk flow uniform throughout the summer months.

Whether complete or partial soiling is practiced,
a succession of crops must be provided which will
furnish a continuous supply of forage at the proper
stage of growth for feeding as the season advances,
or say from May 1st to November 1st. It is a com-
mon practice among progressive dairymen to keep
the cows in a darkened stable during the day when
the pastures are dried up and the cows annoyed by
the heat and flies. They are fed forage and some
dry coarse foods and grain, and turned out at night.

Crops for soiling.—As it is not the purpose of this
book to discuss crops except in so far as they relate
to business methods in dairy farming, it will suffice
to mention here only a few of the more important
_of the great variety of crops which have been recom-
mended for soiling.

The following succession was used by the author
in New Jersey and would be applicable to other of
the Middle Atlantic and the Central States:

Rye.—The herd was fed a half ration of green rye
about May 1st, and in the course of a week a full
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ration was supplied with the exception of a small
amount of dry roughage once a day, consisting of
hay or corn fodder. A cow weighing 1,000 pounds
will ordinarily consume from 60 to 70 pounds of
the average forage crop a day in addition to
a small amount of dry fodder and from six
to eight pounds of fine feeds. While the food
value of rye is not as great as some of the crops
which follow, it is a valuable food for the reason that
it comes at a time when no other crop is available.

Wheat immediately follows rye, and while the
yield is not usually as great as that obtained from
the former crop, it is very palatable, and owing to
its larger proportion of leaf growth it remains suc-
culent for a longer time and has proven an excellent
forage for the middle of May.

Alfalfa without question is the best perennial
crop. Itis ready for cutting shortly after the middle
of May, and a yield of 20 tons of green forage
per acre during a season is not uncommon. An
average of 22 tons per acre annually for the
four years following seeding has been secured,
the greatest annual yield being 26 tons per -
acre from five cuttings. Owing to its high content
of protein (the hay nearly equaling that of wheat
bran) it serves an excellent purpose on a dairy farm
in materially reducing the need for purchased feeds,
whether the crop is fed as green forage or hay.

Crimson clover is one of the most useful crops
from the standpoint of yield, composition, cost, and
the ease with which it may be secured. It may
serve as a pasture where soiling is not practiced, or
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be made into hay if cut when in early bloom. The
crop is usually in the best condition for forage about

the first of June.

MIXED GRASSES—A VERY APPETIZING FOOD FOR STOCK
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Mixed grasses.—Following crimson clover a mix-
ture of red and alsike clover, timothy (and some-
times red-top added) has been used for feeding with
good results early in June. This combination
affords a palatable forage and may be fed from ten
days to three weeks, depending upon the character
of the mixture. There is probably no forage crop
that is relished more by dairy animals than this mix-
ture of grasses and clovers, if cut at the proper time.

Peas and oats—This mixture affords a very
serviceable crop and very rarely fails to give a good
vield when planted early. It supplies forage when
other-crops are not usually available, unless large
quantities of alfalfa are sown, thus providing a
second cutting at this time. It may be seeded at in-
tervals ranging from a week to ten days, the crops
being harvested in the order of their maturity. This
mixture also makes excellent hay, although more
difficult to secure than ordinary grasses. Like
alfalfa and crimson clover, it needs to be cured in
windrows or small cocks for best results, and when
so handled it is of great value as a milk producer.
Vetch is sometimes used in place of peas, with
equally good results.

Indian corn.—For general forage purposes no an-
nual crop has been found superior to Indian corn.
If quick curing varieties are grown, two crops may
be obtained in one season from the same area. The
thoroughbred White Flint is particularly valuable
for forage purposes. It grows very rapidly and
branches from the base, thus producing from three
to five stalks from a single kernel. This variety also
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has a large proportion of leaf and is very succulent.
Cows never refuse Indian corn when cut green, and
relish it particularly at the stage when the ears are
developing.

Cowpeas and soy beans.—These crops possess
many desirable characteristics as forage and are
very valuable for midsummer feeding. They stand
the drought well and will thrive on light, poor soil if

FIELD OF COWPEAS IN ALABAMA

an abundance of mineral elements are provided.
They also remain in condition for feeding for a
longer time than most crops. Either of these crops
may follow peas and oats to good advantage. Aside
from forage, they are excellent for green manuring.
As to varieties of cowpeas, the Red Ripper is one
of the best late varieties and the Southdown Black
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and Taylor are among the best for earlier seeding.
The Eureka and Green soy beans are among the
most profitable kinds.

Millets.—The various millets have an important
place in the forage rotation because they grow

BARNYARD MILLET. YIELD, I5 TONS PER ACRE
NEW JERSEY EXPERIMENT STATION
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rapidly, mature early, and may be seeded from any
time from May until August. The Japanese barn-
yard millet has proven to be one of the most profit-
able varieties. The yield. during some seasons has
reached 13 tons per acre. This crop is often ready
for feeding from 45 to 50 days after seeding.

Kaffir corn.—This crop is a good yielder and is
often grown with profit. When mixed with cow-

CROP OF COWPEAS AND KAFFIR CORN. YIELD, I3 TONS PER ACRE
NEW JERSEY EXPERIMENT STATION

peas at the rate of one bushel of cowpeas to one-
half bushel of kaffir corn per acre and sown in July,
yields of 12 tons have been secured. Cowpeas
are high in nitrogen, and kaffir corn is a carbon-
aceous plant. The combination of the two there-
fore makes a very valuable and nutritious fodder.
Barley.—This is the latest crop to be utilized for
soiling. It is not injured by light frost and can be
fed throughout October. Barley should be seeded
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about August 1st at the rate of two bushels per acre.
It is a good practice to seed rye with barley. The
rye makes a good growth in the fall after the barley
is harvested, holds over the winter well and starts
early in the spring.

Additional crops.—Some other crops which have
been grown with more or less success are teosinte,
sorghum, velvet beans, winter oats, and lupines.

A few standard crops best.—Some dairymen make
the mistake of attempting to grow a great variety
of forage crops, many of which are uncertain and
not adapted to their particular farms. A few stand-
ard crops well cared for will usually prove the better
plan. For example, rye and wheat for early feeding,
followed by large areas of atfalfa (which can be cut
three or four times during the summer), and this
in turn followed by oats and peas and corn will give
a continuous supply if the areas devoted to each
were adjusted to the size of the herd. The soiling
system may be made still simpler by simply grow-
ing alfalfa and corn. With this plan the feeding
period could begin about the middle of May and
continue until frost.

WHAT CONSTITUTES VALUE IN FORAGE

(1) Yield and composition.—In the case of
fine feeds, the amount and quality of the nutrients
they contain are taken as the basis in making a com-
parison of their feeding value. This method is also
applicable in comparing the value of forage crops
for milk production. The number of tons produced
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of any forage is not in itself a safe guide as to its
value. For example, corn, at that stage of maturity
which would make it a useful crop for feeding green,
will contain about 25 per cent. of dry matter, where-
as certain millets, Kaffir corn, etc., belonging to the
same group of plants, will oftentimes contain as
little as 10 per cent. The same is true in the case
of the leguminous crops; certain of these are much
more watery at the proper stage for feeding than
others. This point of variation of dry matter in the
different crops should be taken into consideration,
together with the other important one, namely, the
influence of the proportion of the different nutrients
in determining their value. For example, those
crops which belong to the cereal group—corn, mil-
let, sorghum, etc.—are carbonaceous in their char-
acter, and should be fed in connection with legu-
minous crops, which supply a larger amount of
protein.

Season of the year in which the crop may be
grown and time required for it to mature.—There
are certain winter annual plants, as rye, wheat and
crimson clover, which are very valuable in the for-
age rotation from the fact that they are available
in the early spring. Again, there are other crops
which grow best, and can only be grown, in early or
midsummer; among these may be mentioned oats
and peas, cowpeas and soy beans. Then there are
others that are valuable for the reason that they will
make considerable growth after the weather be-
comes cool, as barley, corn and certain of the
grasses,
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Other plants are valuable from the fact that they
will mature in a very short period. In this class
are included the various millets, the barnyard
variety producing a crop in from 40 to 50 days.
The number of plants that will supply {forage
through the entire growing season is very limited.
Alfalfa comes as near to this as any grown in this
country. Cuttings from this crop have been made
as early as May 12th and as late as October 22d.

Palatability and influence upon the flavor of milk.
—A plant that is not palatable is of but little value
for furage. Fortunately there are not many that be-
long to this class. The following are not readily
eaten by dairy stock: Yellow and Rural Branching
Doura (Millo Maize) and Evergreen Broom-Corn.
Animals sometimes refuse to eat certain varieties of
peas and beans for a short period, but they soon
learn to like them. There is no forage crop which
are common, with the exception of Dwarf Essex
Rape, that has given an unpleasant flavor to milk
when fed judiciously. This crop is not safe to feed
to dairy cows. There is the most danger of produc-
ing a “grassy” flavor in milk at the beginning of
the season, when animals are changed from dry
foods to green for